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Dear Mr D u p ~ y  and Ms. Sowinskr* 

aggregahon for the purpose of conducang the human health exposure assessment. This 
letter also transnuts (1) proposed changes to the nsk assessment methodology m your 
January 11,1994 letter and (2) our understandmg of the Cntena for resumptlon of the 
rcgulamy rmlestone clock. At th~s pomt, we do not concur wth the methodology 
enclosed m your January 11,1994 letter. 

l h s  IS to acknowledge receipt of your which addressed data 

Enclosed are our proposed changes to your January 11,1994 assessment methodology. 
We beheve the gudelmes as they currently stand will re~uuc unnecessary duplication of 
assesmenis. In cases where i t  is ntctssary to suwwde the source, we prefer to use a 
smgle, conservative assessment to calculate exposure In th~s way, we can produce the 
most useful (i.e , a WnSeWahVe) assessment ad to us m malang cleanup decisions. 
Duplicatmg assessments seems to add unnecessary expense and delay to the cleanup 
process. In adbhon, your definrtlon of "hot spots" is different than that in our mternal 
guidehes and requvements (DOE Order 5400 5, Watton  Protecaon of the Pubhc and 
the Enwonment) whch may cause confusion. 

These proposed changes were discussed at a January 18,1994 meeting between 
DOE/RFO, the U.S. Enwonmental Protecaon Agency, Region Vm, (EPA) and the 
Colorado Department of Health (CDH). The changes were faxed to your offices on 
January 19,1994 and no response was provided. 

In accodance with your August 12,1994 letter, we understood at the time of the stop 
work order that EPA and CDH would seek input Erom DOE/RFO pnor to decidmg on a 
methodology. We beheve that thrs approach is sound, because it gwes all pames to the 
Interagency Agreement an opportllluty to  ISC CUSS and understand enwonmental 
regulatory pohcy, lncreaslng the effectweness of the cleanup process at the RFP. 
However, we do not feel we have been brought rnto the Qscussions in a tunely manner up 
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to this point. Your January 11,1994 letter was formally issued to us before a DOE/RFO, 
EPA, and CDH UXXmg was convened to discuss your proposed methodology 

It is our behef that the root cause of the stop work order for basehe nsk assessment 
conwed in your August 12,1993 letter ltes m lffeerences between the Comprehensive 
Enwonmental Response, Compensanon and Liabhty Act (CERCLA), the Resource 
Consmanon and Recovery Act (RCRA), and the Colorado Hazardous Waste Act 
(CHWA) as well as vananons m the mterprctations of the statutes and unplemenhng 
regulahons by EPA and OH. 

It was not clear from the January 11,1994 letter how you are interpretmg the regulatory 
mtlestone clock. It is our understandmg that the destone clock wdl not resume unhl 
DOE, EPA, and CDH all agnc on a human health exposure assessment methodology. If 
the destone clock has started without DOE being allowed to comment or a- on the 
methodology, you may consider this letter a nonce for proceedmg wth dxspute 
resolunon, pursuant to Parts 12 and 16 of the Interagency Agreement. 

These issues must be resolved quickly In order to accomplish this, I suggest that a 
meemg be held in the near future to &scuss how the cleanup may be resumed wthout 
delay. 

Smcerely, 
b 

MarhnH McBnde 
Actmg Assistant Manager 

for Environmental Restoranon 

Enclosure 

CC' 
M Sllverman, OOM, RFO 
A. Pauole, O M ,  RFO 
A. Rampertaap, EM-453, HQ 
R Schassburger, DAMER, RFO 
M Roy,OCC,RFO 
S. Olinger, AMES&H, RFO 
B Thatcher, ER, RFO 
S. Stiger, EG&G 
M. Hestmark, EPA 



The U S Department of Energy, Rocky Rats Office (DOERFO) has reviewed the data 
aggregatlon methodology attached 10 the U S. Environmental Protectlon Agency, Region 
VIII, (EPA) and Colorado Department of Health's January 11,1994 letter to DOURFO 
regarding the lifung of the stop work order. Our pnmary concerns are as follows: 

1) two source nsk assessments will be required for idenucal sources, 

2) residenual exposure units do not represent tine RME for all of the OUs (1 e., the 
industnal are3 OUs), and 

3) the definiuon of a hot spot conflicts with DOE Order 5400 5, Radiauon 
Protecuon of the Public and the Environment, and only drrect contact exposures 
pathways m to be considered for hot spots 

We propose that two nsk assessments be performed 

1) source nsk assessment 
2) hot spot nsk assessment 

The source nsk assessment wouId fall into one of three categones descnbed as follows 

1) source area defmed by the background anthmetlc mean plus two standard 
deviations. Assuming that data within the source approximate a normal distnbuuon, the 
UCL would be calculated using an anthmeuc mean and standard deviatlon as descnbed 
in Highlight 6 of EPAs "Supplemental Guidance to RAGS: Calculamg the 
Concentration Term". 

2) source area defmed by the background anthmeuc mean plus two standard 
deviauons Assuming chat data withm the source approximate a lognormal distnbuuon, 
the UCL would be calculated using the anthmauc mean and standard deviauon as 
descnbed in Highhgtt  5 of  EPA's "Supplemental Guidance to RAGS. Calculaung the 
Concentrauon Term However, if the calculated UCL exceeds the maximum 
concentrauon identified within the source, the maximum value will be used in heu of  the 
UCL. 

3) 
deviauons, however, cannot assume that data wthm the source approximate either a 
normal or lognormal distnbuuon In this case, the source area will be redefined based on 
funher analysis of the data (see the attachment). 

source area defined by the background anthmetlc mean plus two standard 

The detalls of the data aggregatlon process for sources are contamed m the attachment 
entitled "Staustical Approach for Data Aggregauon". 

We propose that the definiuon for hot spots be consrstent with that in DOE Order 5400.5, 
which applies to radionuckdes. However, we propose that this definition also be adopted 
for other COCs to provide consistency. Conaderatlon of only direct contact exposures 
for hot spots is consistent with RAGS. Finally, we propose that a hot spot be conflned to 
an area of less than 25 square meters (per DOE Order 5400 5) and have a concentrauon 
exceeding lOO*FtBC (nsk of approxrmately 1 EE-4). Fmally, we propose that that hot 
spot nsk assessment be kept separate from the source nsk assessment which is also 
consistent with RAGS. 
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STATISTTCAL APPROACH FOR D A T A  AGGREGATTO N 

The following discussion presents an approach that defines source areas and provides for 
a defensible staustlcsl appro<tch to data aggregation The overall approach relies on the 
fact that data collected over some finite region, from a given media, can be evaluated 
staustlcally to determme the appropriate spaual and temporal distnbuuons Given the 
fact that a source area is defined as that area where the contammants are found to be at 
concenuauons above background. Where above background is defined as that value 
whch exceeds the calculated mean from a represen tatwe background populatlon, plus 
two tlmes the standard devrauon Given this definiuon of a source area there are several 
quesuons that must be considered These are the determination of whether 1) all of the 
data points found to be at above background concentrabons are from the same 
populauon, 2) all of the data pomts are independent, and 3) any external factors that may 
affect the data are both uniform and small. 

Provided that all of the basic assumptions are satisfied then the following procedural 
steps are to be followed when reviewing the data 

STEP I: EXPLORATORY DATA ANALYSIS 

Thls step of the staustlcal analysis is fundamental to determining the concentration of the 
contaminant. This step includes data postlng or plotung the actual data as concentrauon 
versus x - y posiuon This wlll a d  in determining the above background locauons as well 
as the potenual for muluple source areas In addition to data posung normal and log- 
normal probabdq plots are made along wth the data plotted in a histogram which 
presents the data with respect to the frequency of  detecuon and the magnitude of the 
contammant. A histogram will yield information as to the potential for single or mulhple 
populations The data posung, probability plots, and the histogram are followed by a set 
of summary stausucs which include the mean, median, standard deveauon, vanance, and 
the coefficient of vanahon at a minimum The sum of the above menuoned exploratory 
evaluatlons will provide a defensible basis for malclng decisions regardmg the 
aggregahon of data and the calculatlon of the concentrauon term used in nsk assessment. 

, 

STEP 2: TESTING FOR NORMALITY ON NORMAL AND LOG- 
TRANSFORMED DATA 

Data found to be above background concentrations must be evaluated staustically to 
dererrnine the distnbuuon. A number of tests can be used including the Shapiro-Wilk 
Test (on both raw and log-transformed data), probability plot-correlauon coefficient, 
probabhry plots, and in c e m n  circumstances the coefficient of  vanauon is also 
applicable (these tests can be found in most computer based stahsucal analysis packages 
or are taken from standard statlstlcal references or USEPA Guidance) The test that will 
be used as a default will be the Shaptro-Wilk Test Thts test will be used exclusively 
unless the conditlons of the data indicate that the apphcauon of this test 1s inappropnate 
The type of distnbution can greatly affect the statistical tools that can be applied in the 
evaluauon of samplmg data. To be able to apply standard parametnc analysis techruques 
the data must be normally distributed (includes data that has been log-transformed or 
hence log-normal). When data LS not normally drsvlbuted or can not be transformed then 
non-parametnc analysis techniques must be used. 

s m  3: EVALUATING THE VARIABILITY OF DATA 

Once a determmahon of  normality (or non-normality) has been made and the data is 
found to be sigrufhntly non-normal then the data is evaluated based on the exploratory , 
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analysis to ascertarn the potenud for multiple populauons Provided the data postlng 
histogram and summary stausucs indicates that there is a clustenng of significantly 
hgher  values which would represent 3 separate populauon the subsets of the data will be 
tested The techniques often used to test the muhple populauons include paramenc and 
non-panrnetnc techniques The onginal data set wdl be segragated into separate 
populauons which will reprebent a potential pnmary and secondary sourc. Each of these 
subsets will be evaluated to determine the appropnateness of the groupings 

In many cases high vanability among data pomts indicates that the data may actually 
represent several different populahons The tests performed are to ensure that the 
segragauon of the data IS supponed with the appropnate statsucal analysis Methods can 
be employed to evaluate the potenual that several data points are actually from a different 
populauon Once several data points (clustered in space or ume) have been identlfed as 
potenually representing a different population the use of ANOVA (parametnc or non- 
parametric as appropnate) is used to determine whether the differences in the means o f  
the two populauons is stausucally significant An addiuonal evaluation will be made to 
ensure that the two populations are not only statisucally different but also differ in terms 
of relauve magnitude from a nsk assessment standpoint. This difference is anucipated to 
be an order of magnitude or greater to ensure that the nsk evaluauon can provide useful 
infonnatlon 

The techniques that are used may be parametnc techniques while others are non- 
parametnc methods. The central difference between paramemc and non-parametnc is in 
the fact that parametnc analysis utilizes estlmates of the mean to differentiate between 
groups while non-parametric techniques use the median of the data. For this r e s o n  
parametnc techniques are considered to be more powerful than non-parametnc, when the 
data is normally distnbuted or can be appropnately transformed. Obviously if the data is 
not normal then the non-parametnc techniques are more powerful in determining 
drfferences among groups of  data 

The result of the evaluauon of the two subsets of the onginal populauon will usually 
rndicate staustlcally significant differences The residues and their dlfferences are found 
w h c h  are used to evaluate the statlstlcal sicnrficance for each data Point in the susDected 
populauon to venfy the specific points thatlare producing the differknce in the me&. 
These tests are used to segregate those data pornts which are Uely  part of a separate and 
disunct populatlon 

STEP 4: 
assumes that the data set for the original source area as defined from the 
comparison to background exhibits variability in the data suffiaent to justify two 
separate populations and defended using stahstical analysis) 

Once the detemnatlon has been made that there are indeed two separate populauons, 
which u considered to be a rare event rather than the norm, then the data must be 
evaluated 11s to the physical constrants (topography, hydrogeology, atmospheric 
conditions, release and transport mechanisms, etc.) This evaluauon should consider the 
spatlal distnbudon of the data points with respect to the lrlrelihood that the data polnts 
could have resulted from non-random or non-unlfonn mechanisms This evaluauon is 
requred to take mto considerauon the possibility of localized spdls, or leaks, rather than 
wde spread contaminauon. This evaluauon is essentlally in terms of differentlamg 
lochzed  areas of conrammauon as opposed LO uniform contaminauon since the goal of 
the nsk assessment is to charactenze average exposures over a lifeume rather than 
m m u m  exposures over short ume periods (see Supplemental Guidance to RAGS: 
Calcdaung the Concentrauon Term). 

AGGREGATING THE DATA FOR EACH POPULATION (This 



Once the appropriate physical evduauon has  been complete the next step IS to relate the 
separate populauons LO specific regions, consistent with the physical propemes of the 
site This spaual onentauon of the dar3 then is used to develop separate source terms for 
evaluatmg nsk  In the even that the data is found to represent separate populauons and 
the data points are clustered in space and time and the two (or more) populauons are 
subsets of the onginal domun then the methods outlined in the Supplemental Guidance to 
RAGS Calciilatlng the Concenuauon Term are used to determine the appropnate 95% 
UCLs for the different populauons The distinct UCLs are then used to evaluate nsk 
based on the appropnate exposure scenano and hence unit. 

The separate UCLs wlll represent separate source areas within the geographical region 
charactenzed These different source areas will be evaluated to determine the most 
appropnate with respect to evaluaung the risk for the specified exposure sccnano. In the 
event that the two or more populatlons exhibit significantly dlfferent UCLs for the same 
COC then the source area with the greatest UCL will be used in the exposure assessment 
and an assessment of the effects of environmental transport will be performed to ensure 
that the potenual for contaminant accumulatlon is not overlooked The pnmary nslc 
evaluatlon will be made on the source area with the highest UCL as long as the s p a u d  
extent of the contaminated region is greater than or equal to the size of the appropnate 
exposure unit (separate consideration would be given to ecological receptors and the 
exposure unit size). 

HOT SPOT EVALUATJON; 

The average concenuauon is used for the source term: 1) carcinogenic and chromc non- 
carcinogenic toxicity cntena are based on hfeume average exposures, and 2) average 
concenuauon is most representative of the concentrauons that would be Lontacted at a 
site over tune This information was taken directly from the Supplemental Guidance to 
RAGS Calculatrng the Concentratron Term 
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Figure 1 is an illustrsuon of the potenual for significant vanability of data in the onginal 
source area. 

The large area has a total of 23 data points which when tested agunst background were 
found to be statstxally signficant. These 23 locauons and the associated concentrauons 
for a parucular contaminant were then considered to be the “source” area Once the 
“source” area was defined the procedures for calculatmg the concentrauon term are 
followed as modified in this proposal The total data set of  23 points IS tested for 
normalq (or more appropriately log-normal dutnbuuon) In this particular case the 
probability plot was found to exhibit significant non-lmeanty (condiuon for non-normal 
data). The next step was to determine the significant conuibutors to the non-normal 
condiuons. This is accomphshed by testlng for outhers and then using these results as a 
separate populauon and performing a non-parametnc ANOVA or other appropnate test 
for differences in means, medians, or vanance. fhis detenninatlon resulted in the 
idenuficauon of six data points which when combined together exhibited near normal, 
when the data was appropnately transformed, conditions and the remmnrng 17 data points 
also exhibited normality The ANOVA performed to test the drfference in the means of  
these two populabons showed results that indicated the means were significantly dlfferent 
and hence were probably two different populauons 

It is important to note that the appropnate statlstlcal tests (normahty) need to be 
performed on the subset of the onginal data to ensure that the most signrficant 
contributors to non-normality are identified. 

It 1s also important to note that in this example the small subset of the onginal data 
(comprised of 6 data points) was clustered together both spaually and temporally. Also 
for the purposes of this example the small subset of the onginal data are significantly 
greater in concentrauon than the rem;iming data pomts, which multed in the 
determinauon that the data set actually contained two separate populauons. The 
difference cannot be stated as a definite muhpher, however the expected dlfference m the 
means would be an order of magnitude or more otherwise the stausucal analysis would 
not have indicated different populauons 

The overall process is descnbed generally m steps 1 through 4 in the Stausucal Approach 
Document. the discussion above illustrates how the procedure would apply to the 
assumed data set. 
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FIGURE I: ILLUSTRATION OF SOURCE AREAS 
AND STATISTICAL APPROACH 
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